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> D — H 201 
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(33)flS5fc*±*a 


*S (US) 


(72)§89I# 




(81)ft?£B 


EP (AT, BE, CH. CY, 




7*U#^*B =a— Vt—V—H 
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bU>b> 7—)W 7—JV. 4 ?>n 
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- YHV 38 
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(74)ft3SA 


#«± lllffi ft- 



(54) HH!0>«ft] CMOSHtt-fe^lC^-riStSKsJ-^-feyhRtffaSfliE 



(57) CSSfi] 

H«tv-X5rA (10 0) <Piatti8roCDSI3&$!la>l3%& 
ffi»=fi-y>yu >d/@» (1 5 0) er>m©3S&8TIE-r 



£<**l (3 0 3), ftCDSHKlcSH-fciftift^-fcy 
£9itifct-7'fcy h«tS*5pJSfiit 
*-*H?nJtt*U CcoJttfcfc&DT. «SceD«#fTiE« 




(2) ^2002-5 1 1 2 1 5 

t ; 

(c) ^stt^^^-fe-y hmtmmm'&m.z&fc'tzxTy 7t ; 

(e) #CDS(n]g&(7)^(7)fij^tttm^7-fc ^ 7 -tr h 

(f) mfEifci&KJSDT, ^^^J^sIIE^^isi^^K^^^-fe y 

2 * -f ? -f ( c ) li : 

(1) 4fnSEM«-^*3£*CDS|iitt<oA*S5twenJnL, £M$fc*7-fey h 

(2) y }u?^)\'m-%*&ma&®&<DXijUKf%toL. xm7 

U Mfc. -k'ntlf^, 7)i>v^)V^, &mW.M*7-by MS, 

3 7,7- yf (c) ft, 

(i) -t*n^M#^^**|tcDS|p]ie&(7)A*^^enipt> ^tgi£K^* ? -t 

v7b ; 

, -t'n^M^-^-, 7;i"}xMg-5§-, ^Kfit* 7 -fc -y MS, ^^^^^^tB* 



C3) #g2002-5 1 1 2 1 5 

» 

<7>7J&o 

t> ±san*tt** 7 -t ^ hmRo s mmmmm<D&k<D&-%z*tL<?tim$-r2> 
* i iem<7)73&o 

6 M«S^CDS@Kff<0ffiM-S*^7*'J >^ (CDS) HKHWl^^}: 

(b) ^mmm.* 7 -t v hm&£v&m*mm*$:fe-r&^&.k ; 
y hm&xvmmm'&mk, zix^iiycmf&^wtk ; 

7 (b) : 



(4) ^200 2-5 1 1 2 1 5 

8 (b) : 

(1) -fe-n^M#^-^> **cDs@«&wA*SB»cepiDUx _tfe&i£CDS[as& 

St ; 

±sa-*nM-M\ y^^^^m-B; 3t«**7ty hi, 3fc*7ii">J- 
( 3 ) H»Olilfoa6MtE*7-fey htt* J: </±fBm*»K** 7-b * 

osg t ± sat* S3E * 7 -t y hbr m &m m <v m * % m\n-t 
£-^>7v ^-rscDsgnMrfc ; 

(2) CDS[giJ^otfO^-CDS|ei|^^x^, ffltP9-T >K&&Ztlti7 



(5) ?#g|2002-5 1 1 2 1 5 

(b) 42)»i«[Sr^r-r*aSfc^)S3K*7-fcy MnE«Jfe£?a* L ; 

(c) S*fijEt7-by htfiiJtffcMKMIfcftfeL ; 

(d) ^.CDSaft^ofilMfeJii/fi^^-fcy hfii£&SEL; 

(e) ^CDSiaR^JkosWM^itra**^*^ Mi£. &*ffl#fiS^«t 

x/7)i,y jcji/#^-*^cDS|5i^{cenjjDL±fe*ificDS|pi0^i: m^stiYc?^ 

^V^a^Hg-J^ 36*^**7*^ Mi, ^7;V^7Jc.;wai7J'fii^JSDTm 

*i«*7*y hm.<D&$j} s p23*%tM.-f2>z h ; m.ffim®*7*y mux era* 



(6) $#312 00 2-5 1 1 2 1 5 

1 5 (a) CDSm^f t ; 

(b) lBJWffi*^*tK«[<0fU#IIjE«Sfc^4D»«*^i-*«JfeoE«* 

(c) 1*1**7*? h*i !*«#** ; 

(d) &CDS®&<o&v>ni&tekffl&*7*v YtiikZ&'ni-r&^&t ; 

(e) &a&m&<r>%a>M&&kWM*7*.v 1****7 -fey h* 

(f) Htrieit^tciscT. «»03WiiiijE«ik9 t*&<^iS**7-by h 



(7) 15312 0 0 2-5 1 1 2 1 5 

*$kwit, w&$tWKmL, mmm&mmm*mfc (cmos) ®^-t>- 

V (CDS) tgg&^ig*If£<^J^l^*?£;jHJfflL, ±.tZTVJ <7>ti*-t:;v®1£-tr 

o bEHj^' * -t^-t^t (APS) £ <^ ffif&fi, &\£ ? -b;wcftl$rf & h 9 > 
tfS&1*J§.<, CMOS APSjg^gfc LT, JiCMOS^ftfc: ^ -fe ;W®1£-t >^ t 

CMOSjg^^r^-^fi, CCDjg^-tr^-9-j: ^ ^otfM7)flJ £r ^-T* 0 CCD 

mmm^tmm-it-mt^n^^o l^u cMosjg^.fe^fi, cmos®^^ 

-9- £ fti&f £ & #K ft jg ffl HI 8& fc PI - O CMOSy n -tr X ftffi $ *l £ 1 1 
*«l3l»Slf^yn-b^Srffl^T. -f- y ^±0#— ^*-r ah— li 

&#kS> 7tn^.fy^;H{LI (A/D) ^l&O <t 9 ^-B^aiElg&^T* 

itm-T&t, CMOS-fe^^ lfi£CM0S i c»f^^n*xSrfflv>T, FT 



C8) 1 1 2 1 5 

PFg>gJ fO^Sr^r-Tio a»sg -fl- 

at * WittmKm$iztizi£mtoKi&^n&mm<r>&, ttz, aps t ww^fco 

Hjfe/<^-VJI* ( FPN ) ©7-f77^h*«ti:iM4. -e^-M&^FS 
yr?b\t, Zfth-hm&^mtyiXjy y&Kfris Lx&h~f. ^ij^o^-^. 

Y <T> ^ K X o T f£ # $ *i & ^ o 

^FPN t cj: 0 x> HP^6<j^MCe>tL/c) 7-^ y * U>~y (&7 2dB) 

Jt) CCDHfcSffcJfc^T, */i»c^ofcil«14tB*^r-J-*o U* s oT> 

S tt CMOS® & -fc > +>- K ta o T </> & 0 



C9) 0 0 2-5 1 1 2 1 5 

it (CDS) @E&Mo2£<Z>*<*>iljE*8:o 4ai«S««r^r^"*«!*fe 
t/f!)#* "7-fe .y hSrfliEU ?J@5e^* - > J 4 X£M CZ&WftfeZTji-r 7 n 

Q"sa«t-fe>"»iai& 

Sum 1 1 0£ <fc XTH*? -yf > CDS® g& 1 5 0<Oleimil* s 

tLTV^ 0 — ^JfcflJUfc^T^ APS(UJ^ l l 0 ti> 6 4 0 (H) X 4 8 0 ( 
V) <7>F*IO-o-e&& 0 APSrn- tCDStg^ i 5 o 6 4 0i@O 

cDSim^fo-o-e^ aps t i/^^ #yatcw-i-4— o 



(10) 0 0 2-5 1 1 2 1 5 

APS@^i i oii, 7l"f^-o«k>-bJ^iW, *-*Ui, 
1 6 t 3 o^)f«)S|#^| h 7>>***M1, M2, M3^fl|>tTV>4 0 -^ift^H 
*3V^T. pfcl&aiffl 1 6J4, n-?-v > * frfttfHh&KMtb&t »lfc/<-firA' 
APS|p]g&i 1 0 (i. fiitr- h-fg-^-TR, finny H§-S§-PR. VRo 
wCy), ColJteadCx)^^*^^,^^ >t:^?titv^ 0 
i 6 (4, h 9 pMLv)?? y h'RV ! V~-Xffl^m^lftl-&&-£tlX^2>o b 

h ?y : s**W-<nY- bM^-jfe&Ztl. 9 4 >VRow(y) ( i ^ ? y-jT, 
*M2, M3<7> b'UjyWtf^Klg&ZinX^&o h9>v^^M3<7)v-^aS§^{i. Co 
l_ReadCx) 9 ^ >£4hLTCDS|eJg& i 5 O^^JLT^S,, a«&v'>**>l/ (x) 

> (y) APSfn^ri/^^j (xii) ttzitft (yfi«) £fe&-r 

F D / — K 1 1 5 i-C<omfflf<^f?S&«:«!l»T**»C'ffiffl§*L4 0 h 9>vX^M2 
^ifllx^jWcFDy - K 1 1 5 Sr»J -fcy h-T^^^^ffl^tL^o h ?yV7. 9 

*D7-t LTfffl?til.o h 9> yX^M3^^^:, APS T w Ofl&O 



Cll) #12002-5 1 1 2 1 5 

*^-fZ>m$u*mm-f*>o L*U APS[h&i i of*. ColJleadCx)^^ yi: 

fr^iRffl h7>-/x^i:J: filler. £>*i&#fet8^B&fi. ®2<t>?^>^ 
^-f 7^7A 2 0 0 tcov^TWTt-|€l*#«B^I^^?*l-^> J: 9 K> *3&9Wi h 

M^mmK&^x, ioi^^ttJ^ii, p-^&Tfctfcms?* >ttt*r- 

1 5 OCioT^^H&FD/- Fl 15 ±*>KTCy -fcy UtrtSrW^ 

RffcfcMU ifi-^oCMOSyn-tr^ titers t 2 o<^>#filfti^ff * ~t y U 



(12) ^*2 00 2-5 1 1 2 1 5 

7-5X7 -SMKDifeM^ ? -fe^-C^^^. APSlaJK 1 1 0 ii. 0 • 5 rmV7)CW0S 

i-^,640(H)x480CV)APS T ^^ t^Hf ffl LTl)<tv> 0 ftl<7>*ife0!!K33V>T, APS 

mm i i o (i, 3 4 %?e* it 3 -J* 7 nws 5-6x5 -etwyffi 

®V?*z)i>X-1bZ> 0 V4"ft^„"„ L 3 -6 x 2 -7 

"W)ji^^X^^-r^ 6 4 0 CH)x 4 8 0 OOAPSy W t^^^ffl LTlxtK 

-xffi+ttnmm 1 5 5 k&&zh, zhi±2 o^n^mm^^K.i> 0 

>^^^l^l<^ Fl^^ >j^^{iCo1_ReadCx)9^ y ^^-tTAPSgiJ^ 1 i o <DW>13 

% C2<7)%.+ te^ 4PF<7)#*$r^r-r^, 0 n>T J >-9- C2 cO'ft&c7)^^f±, y-Kl 5 6 
X* h 7 > V X ?M5<vy - Xtffi^RlJ 1 h 7 y V X ?M6<D KW Vj^^-^^-g-? tLT 

^^M6<7)r- h^li^iJS^v-f ^Col^SeKx)^^^ tL, ^ 7 > * -M6<7) 
CDS@j^i 5 o -Cfi, yf-M4, M5, M6£ fl< ^ a > T > CL % C2^ffi $ ft 



(13) 1$g|2 0 0 2-5 1 1 2 1 5 

«$*l* 0 ^»ii*§^{±, justtKwu Afcft*#*oCTSia* 

ao f JfU#*7-fey h£#U Citt^{im^M-^<7)t:-^Mmj£<7)0 • 5 

tzayryy-ttiimLX, MUHi 0 • 1 %<fc «9&«PKfc&o £?)<}: -5^ 

CDStng& 1 5 0 <7)^fig»i> APSai^mJEO^k*^i-y - K 1 5 6 <7)CDSai^m 

&s&«ffiVRfcAPS£sptmEEfc<*>!£ii. a^-r^^cz^^oxepin?^ 

y- Kl 5 6 0CDSai^mJEE(±> *lDU3|*BBEVR-r. ft&-T2> Zktflft 



(14) <&$k2 0 0 2-5 1 1 2 1 5 

(Dmm^mZX, y"-Kl 5 6 fiHSig^ 3 *u ZH-hK HSig^>f y\z 

CDSm^ 1 5 0 it, 3o^-f7f ( h v^v^M^ M5 s M6) 

f:A 5 f|i^ iif, ilZ^';f (M4) ^ $.0^ 2 ^ > 7* > 

Hj-Ck C2<7)^<7>^^ (y-Fi 5 7) Go1_ReadCx) 9 j > u £0 

^ (M5) (i, |2 3>fn (C2) (D^2Sg§^tC^?*l,^y- K 1 5 6*M&. 
tfiiK&mmmWKlg&L, 1%3 (M6) y- Ki 5 6£S^fc)KHSig. 

APS® ai^-fyf-f^t ^ * CDSiai^og,^ 

1 1 0 ta>s®t& 1 5 0 *mftz^&&^&m2ft&&rt-hm7F2fix^2> 

0 VRcwCy)^^^, PRCy)9-f^. Load^ > % TRCy)9-f>. 0-9-f>, SH^-f 
>KEP}jn£ tt^A^J^-^fi. ^n-t-ytl 20<7)<fc?&^§lft7'a^9A7'n-fe 

#J»§ 'J -b y V 

XZtZo APSjqJ^l 1 0£#tf?T*r\ tT-VyffiVm&Thfrm^ 1 ) *V hZtltlfe ( 

•7l/-^^^^^<fc*^\ QtM\i&'%. 1/3 OXtt 1/6 OfJO 

"T^J:^ PRCy)9-f ^icT^-^Jn-tfil^/Wtfcji (5V) H^J»)#x.^> 
*U "TRCy)9-f >±<7>#-^ti;W4*B (2. 5 V) t^£> D-«» (0. 5 V) £ 
1*0>9#/L£>*L&o APSmj^ 1 ! ot&sv -tr-y h t . Tfc^m^l 1 6 l±> tSU 

2. 0 V<7>mEEKIS:5E$*L> "ni(y)^n-^S> icTh^^y^^^W? 



(15) 1$g|2 0 0 2-5 1 1 2 1 5 

7f*>C^"), FDy - k 1 1 5 £^ 9>:/L. 
M3<7)^- h ^VRow(y)<7)^JE. gp-fc>. VK&&<> 7 m^tf (-?" 

<7)7t«6s m^ Ap S®^l 1 0) 3& f *»-C«rv»fc h 7 M3 co^- hSe^- 

>^x?M2<7>) r _ h^jiPRCy)lc < toT^-rran^#?*t^>o £*Ui. APS 
HBllOi: Col_ReadCx)7 ^ > <7)Pp1-C|§ Hi&^-S-x. & £ t K X ») h 9 > v * 
*m*xj y?-*7K&*>, ^ot, APSg]g&i i o tCol_ReadCx)7^ > fc, Co 
1_Read(x) 9 ^ tL^zffaO 4 7 9^oAPS|5IKKI tilfi»tt**«-*-4 0 - 

<?>7J*£-efi. h*^ffi*mJESrV-^S(S^^ja*ffiL9-f >Co1_Read(x 
)^EPljp-r^V-^7*n'7-i: LT^io h 7>v**M3fi % APS T w <n%<D 

m&GWx-jb&k -r**>-^ Apsnjj^i i oo*«»im+> aft**-* 



(16) #312 0 0 2-5 1 1 2 1 5 

t ? > <Dt&tt> wowcy)^ -y±<om-^\t, ivfrh5VK 

1 1 5£ (5V-Vtn) KV-kv h-T^>^ ^C1T% Vtnji h ^ >->'^ ?M2<7> L § 

Vtnji N (i{?o. 6 V&<7>T% FDy - k 1 1 5<7>mJ±f;)U 
(il?4. 4 vyv^Xliv^f ^kTQjg^^i^ il'sr 1 ^ 'J #fl> h 
(0. 0 0 IV) 3=ii<7X*;£^ Ks£5e$*l& 0 #ziz y PRCy)^ >»±^#c^ 

FDy- Kl 1 5 £i£jg*£jlK-r& i t L, m#rt s :ftl$tfi§l 1 1 6^*b 

SKj£*i£i$KJ±. mBE^M^-r^o (kli*^-y^5E&. Tjijgjg, 

FDy-Ki i 5 0{il?4. 4 V (+kTQg|^.) t vm «^#<7)mJ±<±> 
^M3<^v-^^^iiCTm^*?l< -t^rff^-r^o VRcwCy)9-f ><DS 



CL7) $#312 00 2-5 1 1 2 1 5 

3. 8 0 1 VK&& 0 Z<D&mT-, Col Read(x)5^ ><omi± (3 . 8 0 1V) 

Jttftfc, Co1_Read(x)_htc^^tl, V 7 * D V- h 7 > *M3fc X o 
J&S*L&tb7jmJEtt, APStb^mBEi: LXW&ZtiXi>X^ 0 CDSng&i 5 ox-M 

feztizm-^it, ^tm^nw^y - ki i sK&wjztitz&vywsmijm&t* 

mK*)->7)l>&&$k&'*)l<xSHi )> CDSm^i 5 0KEPin$*U CDSta^l 5 0O 

uyry*y&*maL ihfi&mMK (^-y^-^vr) £ffii?rr&o cl^sh^vw 

h 9 >>'X^M5 > M4jix-f yf-*«il< o itLK X ot\ 3. 8 
0 1 V<03£«JEE**y - F 1 5 7 (cepijU? *U HMJEM* ( 3 V) *V - K 1 5 

6nepin$*L % ^a^cDsai^miEt utmlt^ x^ z^xoiz, -^v? 

y*r<3-\±, = (3-C3 -8+kTCJl^)) = (3-3-801) = 

-0. 8 0 1 V<^mBE2£fc#s&L>tmffi CLtLUJ:^ l<TC$f£^ ii N j^t 

*~ K£«? tl> 7 * h ^ K*>; -try h d t KttBi-r & kTC £l^fJ 
, cos^s^fflv^T^i-r^itfi-c^^v^o ftl$ftS£<7)#*£ 1 OP 

Kl 5 6T-CDStB7jmEE^^^?-^^»o -Oct -9^ »«3 *L*:3fe*fflrfcJE&CTC 

ol_ReadCx) 9 ^ y <7>*1Tt 4 7 *t ? T'&jjmzmAtK X*) J - K 1 5 7<DlE 
rt s ^Ht-r& £ ^*Ui, y- Kl 5 7<7>®EE<fc »9 -f&v> 0 . 8 0 1 V<Dii%:<r> 



(18) *JSI2 0 0 2- 5 1 1 2 1 5 

. 5 v^t^-rtfcBKSJ*)* 5 *^ x ^ mi* * w o 

CioT, 3fetttti»l 1 6 CtitfflKt KJffx^a^Wflfli^T, h 
^>v*^^Ml^iiCTFDy — K 1 15 KfM&Sft** iJlKi »> . mftZ*lX% 

5fc^itiff 1 1 6 Kfefc *) - 0 . 5 V<7>^ftfi, FDy - K 1 1 5 & C^Gol-ReadCx) 

^<7)«fc -5 TRCy)7-f >*«2 . 5 VfciD t 3fe*fcffi& 1 1 6 KS? 

Lhfr&ytm^mMte, HDy-Kl 1 5"C«»)*x.^*L % Co1_ReadCx) 9 ^ y\z 
telt&nMftiB^ME.XT- y ~7 ( a negative going signal voltage step) £3| 
§fed-To Wx.tf* - 1 V^FDy - k i i 5 ~c<7)^tZiKfc-rz> t , 2. 80 1 
V= (3. 8 V+kTC^|^) - i voli^, FDy- k i 1 5-eomJE(i. 4. 4 
0 1V?5^3. 3 0 1 VK&TL. Co~l_ReadCx) ^ ^comEEJi, 3. 80 1V 
2. 8 0 1 VK&Ti-&o 

SH^VNxf ^{-$>^,M> Col_Read(x) 9 xf ><7)flr£ &ffi#mi± (2. 8 0 1V 

) ti, /-Ki 5 7-cn>7">-9-a^^ 0 -repip?*LSo -r&fc>*>. V- k i 

5 7<7>mJE{^ lV*f»t»TU gffcfilGfc 3 ;itrt:3fe* -/-Kl 
5 6 0CDSaj#^JEfi. #at«URt**ifc*»e>, (VR= 3 V ^<b) lVfc*»t» 
TU y - K 1 5 7 <7>mJ±<fc *) 0 . 8 0 1 V/i»t<&< ft *K iot, 2 . 0 V© 
HEE (= 2. 801-0. 801) Xt± (3 - 1 ) Sr^-T&o «t ? fc. Co1 - 
ReadCx) 9 ^ ^ofcJEgftfc J: *mJE3Mkfc*»t*V — F 1 5 7 <7>*rfcfcmJEK:S2 
• fcv>?JffiStf><b, kTQUWUU HS1g 9 -<>tcEpj||5tL*«BEUi^flPS: 



(19) ^2 00 2-5 1 1 2 1 5 

%<otztb, z.<vmm<Dm&^, /-fis 6<Dm.m\t, rnrnms.^- 3 
TRCy)^w > i±ft&m&zm®i+ & -vmKw 

1 6 IJIO 1 , *«I«ffl|lll^i:WI*f«i&ft4 e VRow(y)9>f >|in 

T l v^-r**«, PRCy)ii/N-ft>cSoS i -e&& 0 ±ilUJ: 
1 K % 01 *Ltfs F7>y^^ M2^*7> y > I- & *K VRcwCy^'ft-T & h7>v 
^^M3<7)^- ]. (FDy - K 1 1 5 ) £^ 9 >7*-r&<> £ *U~ £ *K h 9 
M3|Jx>f 7ft7i:^, Z<Dtilb, APSgiJ^i i oS.O f Col_ReadCx)9^ >Hfl£ 



(20) #g|2 002-511215 

V), >yj yfflm*. m7jkXiim<7)B&)<Dtztb, CDS®g&£ (y - Ki 5 

*&U HSig^^xi, PHR^'/N^^^t^. tD^tiV^ (=3V) K 'J 
§«Cs 2PF) H^L< 4* J: 9 tl«?*L4o 

mn^E^aju^Hsig^^ ^±<7)€-^mjEii> y~ ki 5 6<7>o>sai*mffi ( 

m-^mttt. -0. 5V^^^, <£*Ui\ y - Kl 5 6<^>CDSaj^mJEE^i3^T^ 
, WL%}<D^>ry*rCl-, C2, HSig^^ ^c^VR^^^je^^^-^^jj^ y_ 

> 1/2) c^i), ^*tg#. roy- K l l 5<eHi#8E'ftfcra---e*4o 

^(Dtztb^ HSig^^ XD^-Sp-'^fbfi, &lWO*»«W*fc3&l*m&l HCi: 
oT$»t £ ttfcftg K-(£ffl-c£;& 0 #Ix.tf> y-Fi 5 6 fcHSig-, 

-f > 4 - H<fc o TCDStB^mBE$r^A//im> HSig 9 ^ y <vm.l±l± 3 . 

K^EnjDSttio HrfcfcmJEtt, £«JEVfc 3 y *U HSig^^Jt 

4>> aps|p]^ i i oo^msfi i 6 ^^-r^,^«<7)^-e*^>o 



(21) <&m.2 0 0 2-5 1 1 2 1 5 

CDSm^i 5 0 cO^rttMIIi. Rl, CI, C2<oM 1 tM^S't 2> Z.kK£ V)fflffl LT *b 

tlii, 4 0 0 k H z<7)TKi&$&iZftj&-f2> 0 APSgj^ i i 0?)V-77*D7- h 

*7*n V-M^^jfj&ji, (2 0PFtV^FD/-K3Vf>ttML) R>y 
-Kl 1 5rt*H&S*t*:*tJ3. 6^1^ hn>nns-c^^ 0 ££ % tfclESttfc* 
ifcffilfcfctt* <t d HCl=a=4pF<7)^ N a C2, CDS|§|g&i 5 0K<fcoT£j£$*t 
fck^t^SSc'&tm, RDy - K 1 15 *M Lfc& 5. 7xVno>t 
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